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I HAVE eaten your bread and salt, 
I have drunk your water and wine ; 

The deaths you have died 

1 have watched beside. 
And the lives ye live were mine. 

Was there aught that I did not share 

In vigil, or toil, or ease ; 
One joy or woe that I did not know, 

Dear hearts across the seas ? 

Kipling. 
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PREFACE 

I HAD the pleasure of bringing this book to the notice 
of the medical profession in America when I was in the 
United States. I felt then, as I feel now, that a concise 
and handy book of this nature is likely to be of great 
value, and should prove of very considerable assistance 
to young medical men who may find themselves — 
possibly unexpectedly — quartered in an outlying part of 
the globe. 

/ • • • 

June ij, 1922. 
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MY WIFE 

WHOSE CHEERY COMRADESHIP HAS 

LIGHTENED THE BURDEN OF MANY LONG YEARS 

OF TROPICAL EXILE 



AUTHOR'S PREFACE 

Since the last edition of this book was published, the 
Allied Armies have campaigned in many tropical theatres 
of war, and a great deal of work has been done by 
various investigators in all parts of the tropical world. 

The result has been an immense increase to our store 
of knowledge, which has necessitated not merely the 
revision, but the rewriting, of the greater part of the 
volume. 

I have been fortunate in having the valued and learned 
assistance of two of my brother officers, with wide and 
varied tropical experience — viz., Lieut. -Colonel J. T. 
Johnson, D.S.O., an Assistant Director of Hygiene, and 
Lieut.-Colonel J. Mackenzie, an Assistant Director of 
Pathology. 

I am much indebted for their help, and trust that our 
labours have been successful in maintaining in this 
edition the twofold aim of its predecessor — viz. : (a) to 
provide the student for the D.T.M.H., and the Major, 
RA.M.C, going up for his promotion test, with a 
ready means of revising his reading before examina< 
tion ; and (6) to furnish the junior practitioner with a 
handy pocket-book containing a summary of the main 
facts with which the Health Officer in the tropics must 
be acquainted. 

I acknowledge my deep obligation to the av\iVvQ.\^ Vcv 
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the list of references, from all of whose valuable works 
I have freely quoted, but it has been obviously im- 
practicable to indicate in a book of this nature the 
source of each quotation. 

In view of the wide circulation in various parts of 
the New World, I have had constantly in mind the 
needs of the reader in America, and trust this " Aids " 
may be accorded the kind reception given to the 
former edition on that continent. 



R. J. BLACKHAM, M.D. 



Army and Navy Club, 

Pall Mall, S.W. 
July, 1922. 
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THE CLIMATE OF THE TROPICS 3 

They lack the proverbial changeableness which 
characterizes the weather of higher latitudes. 

In special regions only and at special seasons the 
regular sequence of weather is temporarily interrupted 
by an occasional tropical cyclone. 

The devastation produced by one of these storms 
often affects the economic condition of the people in 
the district of its occurrence for many years. 

The region has been divided into four belts — viz. : 

1. The equatorial belt. 

2. The trade-wind belt 

3. The monsoon belt. 

4. Mountain climates. 

The characteristics of the four divisions may be sum- 
marized as follows : 

1. The Eqnatorial Belt.— This belt is subject to 
alternate seasons of wind and calm — cg.^ in January 
it is subject to the north-east trades, followed by a 
period of calm ; and in July to the south-east trades, 
succeeded by another period of calm. There are, there- 
fore, two maximal and minimal temperatures after two 
zenithal and solstitial positions of the sun, and two 
short wet seasons and two short dry seasons. 

2. Trade-Wind Belt.— The character of the trade- 
wind belts is very regular, with diurnal ranges of tem- 
perature, and either complete absence of rain or slight 
showers at infrequent intervals. The range of tempera- 
ture in the desert is often very great ; thus during the 
day the temperature may be very high, with dry winds 
carr)ring dust and sand, and the night with a clear sky, 
free from cloud, allowing active radiation, may be cool, 
or even at times quite cold. 

3. Monsoon Belt. — In typical monsoon regions the 
rains follow the vertical sun, and the type of tempera- 
ture is the so-called tropical type, with one maximal 
and one minimal (Castellani). 
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those who are sent home when four or five years old 
are not so fine physically as their parents, owing to the 
debilitating influences of the tropical climate at an im- 
portant growing period. 

Acclimatization is undoubtedly attainable by healthy 
Europeans in the tropics, but colonization of the low- 
lying regions by a white race is regarded as impossible 
by all modern authorities. 

Sir Frederick Lugard is not enthusiastic as to the 
prospects of white settlements, even on the tropical 
tablelands. He says : " The altitude creates a sub- 
tropical or even a temperate climate apparently well 
suited to the white races. It has not yet, however, been 
conclusively established that European children can 
grow to maturity in such conditions, and many consider 
that the altitude which creates the climate induces a 
tendency to nervous excitement and tension. . . . The 
presence of an indigenous native population, which is 
available for the unskilled and menial work, militates 
against true colonial development. . . . White and 
coloured labour have not yet learned to work side by 
side on equal terms in our dependencies, and the attempt 
has hitherto resulted in the demoralization of both." 



CHAPTER II 
AIB AND VENTILATION 

To understand the subject it is necessary to know : 

1. The constituents of the atmosphere. 

2. The chief sources of its impurity. 

3. The amount of air space necessary. 

4. Nature's agents for purifying the air. 

5. Our aitificial means of supplying the individual 
with fresh air. 

6. The dangers of impure air. 

1. The Constituents of the Air,-- Constant: 

In 100 volumes in all parts of the world — 
(i) Carbonic acid (COo), 0*03 parts. 

(2) Oxygen, 20*94 parts. 

(3) Nitrogen, including helium, neon, krypton, and 
zenon, 78*09 parts. 

(4) Water in gaseous form, 1*4. 

(5) Argon, 0-94 parts. 

Occasional : 

(i) Ozone. (4) Sulphuretted hydrogen 

(2) Ammonia. in towns. 

(3) Marsh gas. (5) Carbonic oxide. 

(6) Sulphurous acid. 
(7) Nitric acid. 

2. The Chief Sources of Impurity of the Air : 

(i) Products of respiration of men and animals. 

(2) Products of combustion. 

(3) Products of decomposition. 

(4) Dust. 

(5) Bacteria. 

18 



AIR AND VENTILATION 19 

(i) Products of Respiration. — Respiration adds to the 
air the following : 

(a) Water. (c) Bacteria. 

(b) Carbon dioxide. (d) Dead tissues. 

The proportion of the last two added to the air varies 
greatly, but the quantity of carbon dioxide added is 
comparatively constant. In round numbers, 4 per cent, 
of oxygen is abstracted from the air in the lungs, whilst 
4 per cent, of carbon dioxide is added to it. 

Expired air is usually saturated with watery vapour, 
but the exact amount of water added varies with the 
degree of saturation which obtains in the air breathed. 

As a round figure, it may be stated that about half 
a pint of water is given off by the human lungs and 
about a pint by the skin in twenty-four hours. 

In health expired air contains few microbes, but much 
organic matter. The organic matter diffuses sluggishly 
through the air of a room, and is destroyed slowly by 
fresh air. It promotes the growth of micro-organisms, 
and rapidly taints milk, meat, and other foods in contact 
with it. 

The average adult gives off about half a cubic foot of 
carbon dioxide per hour, and oxen and horses about 
three times that amount, plus an indefinite amount of 
organic matter, so that it will readily be grasped how 
indescribably foul the air of tropical huts can become 
from these physical changes when half a dozen human 
. beings and several animals are herded together in one 
small unventilated room in the still atmosphere of the 
equatorial belt. 

Kenwood says the repeated inhalation of air fouled 
by human beings tends to the production of a lowered 
state of health, and promotes the onset of disease. 
Much importance has been attached to the presence 
of carbonic oxide in air, but recent experiments have 
demonstrated that it is to the physical changes and not 
to the increase in this gas that the impure air of over- 
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may cause Oriental sore, guinea - worm infection, 
bilharziasis, and other maladies. 

Tropical like temperate water-supplies are obtained 
from six sources, which, according to their origin, aie 
known as : 

1. Rain water. 

2. Upland surface water — i,e,y water running down 
hills in small streams to natural or artificially made lakes. 

3. Ordinary surface water from cultivated land, such 
as landsprings, streams, and ponds. 

4. River water. 

5. Ground water from wells and springs. 

6. Distilled water. 



Comparison of Waters derived from Different 

Sources. 

The Rivers Pollution Commissioners classify the 
qualities of these waters as follows : 

In respect of wholesomeness, palatability, and general 
fitness for drinking and cooking — 



I. Wholesome 



((a) Spring water. | ,^ 
ih\ n..n ,„.ii xxr^fpr [Very palatable. 



2. Suspicious 



■{ 



(6) Deep well water.J 

(c) Upland surfaces ,, 
water. [Moderately 

(d) Stored rain water.J Palatable. 
( (e) Ordinary surface^ 

water from cul- 
tivated land. 

(/) River water to 
which sewage 
water gains 
access. 

{g) Shallow well 
water. 
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It is obvious that the fat of plant- eating animals may 
show great variation in its content of fat-soluble A 
vitamin according to whether the animal's diet included 
green plants or not. Thus, in the winter-time, if green 
food is lacking, the milk of cows, and butter made from 
it, is deficient in fat-soluble A vitamin ; similarly, lard 
obtained from pigs fed on a diet from which green food 
is absent will lack fat-soluble A vitamin. 

2. The antineuritic (or water-soluble B) vitamin occurs 
in the seeds of plants ; the chief of these for food 
purposes are the cereals and edible pulses, which con- 
sequently form one of the main sources of supply of the 
antineuritic vitamin. 

In cereals the vitamin is not distributed uniformly 
throughout the grain ; the bulk of it is limited to the 
embryo, or germ, a small proportion being found in the 
bran (the pericarp and aleurone layer). In wheat and 
rice the germ appears to contain from five to ten times 
more of the vitamin than the bran. The endosperm is 
deficient in antineuritic vitamin. 

In pulses the antineuritic vitamin appears to be uni- 
formly distributed throughout the seed, its reserve food- 
supply being contained within the embryo itself, and 
not separately stored in endosperm, as is the case in 
cereal grains. Eggs are rich in the antineuritic vitamin, 
which has been found to remain unimpaired in dried 
eggs ; this indicates that the ordinary process adopted 
for drying eggs does not destroy the vitamin. 

Yeast is also rich in antineuritic vitamin ; commercial 
preparations made from yeast are largely used as a sub 
stitute for meat extract in the preparation of soup cubes, 
etc., and retain the vitamin activity of the yeast unim- 
paired. 

Meat is relatively deficient in the antineuritic vitamin, 
but it seems that the offal — i.e,, internal organs, such a> 
heart and liver— contain it in rather larger amounts thar. 
the " flesh " or skeletal muscle. Fish, milk, and cheese 
also seem to be relatively poor in this vitamin. 
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hard work are excessive, but the researches of McCay 
in India do not support his view. 

The body seeks to maintain a reserve supply of nitro- 
genous food for its cells. A man having a small reserve 
supply may be considered to be on a low plane of 
nutrition, and one with a large reserve on a high plane 
of nutrition. Those on a high plane are better able to 
resist such infectious diseases as beri-beri, leprosy, 
tuberculosis, pneumonia, typhoid fever, typhus, relapsing 
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fever, and plague, than those on a low plane. White 
men in the tropics, when not liberally supplied with 
nitrogenous food, fall ready victims to infectious diseases. 
They have placed themselves, from a dietetic standf>oint, 
on a level with the native, and, like them, soon succumb 
to an infection that their wiser or more fortunate brothers 
are able to successfully resist. Many of the natives of 
the tropics are in a state of chronic starvation ; hence 
the folly of intentionally placing white men in the same 
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fibre, whereas the horse or other animals can. The 
consistent vegetarian must either live on a diet deficient 
in protein or consume an excessive bulk of food. The 
adoption of the former course tends to diminish energy 
and tissue resistance, and the latter is likely to lead to 
derangement of the digestive organs (Whitelegge and 
Newman). Chittenden's dietary, if continued suffi- 
ciently long, lowers the resistance of the body against 
disease in the tropics; and this can scarcely be 
surprising, as he maintains thato*i2 gramme of nitrogen 
per dienfi per kilogramme of body weight is sufficient 
to keep a man in health. This is certainly not so in 
the tropics. And we doubt its general application to 
temperate and cold climates, where one would expect 
more food to be required. 

Tropical Animal Food Products. 

The various kinds of flesh present no special points 
for consideration in the tropics, except the deficiency in 
flavour already referred to. 

They are popularly held not to possess the same 
nutritive qualities as in temperate climates, but this con- 
tention is not easy to establish experimentally. 

The inferior quality of tropical foodstuffs is generally 
due to carelessness in production. 

For instance, the smallness of the Indian Qgg is due 
to the want of care in breeding fowls and in feed- 
ing them. They are generally allowed to pick up any 
food they can get. There is no reason why large fowls 
and large eggs should not be obtainable in hot climates ; 
and where residents have the energy to go in systemati- 
cally for poultry-farming it always pays. 

Milk. — Milk is a staple article of diet amongst many 
tropical natives, but is not consumed in some countries, 
such as Japan. The position in India is summarized by 
the following Government of India Resolution : 

*' The adulteration of milk is almost universal in Indian 
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bazaars, and a large proportion of the milk-supply is con- 
taminated. In most cities the milk is in the hands of 
men ignorant of the elements of sanitation and addicted 
to uncleanly practices. Moreover, the milk is liable to 
be contaminated in transit. On the other hand, the 
price of milk is high, and the problem of improving the 
purity without raising the price is a difficult one." 

The word ** milk " in England, unless qualified, means 
cow's milk, but in hot climates it may mean cow's, 
buffaloes, goat's, or even sheep's milk. The two chief 
sources of milk are, however, the cow and the buffalo, 
and most samples in warm countries consist of a mixture 
of both. 

The average of 350 samples analyzed by the author 
was as follows : 

Cow's. Buffalo's. 

Water 887 837 

Total solids .. .. 11*3 16*3 

Non-fatty solids . . 8*3 10*0 

Fat 3*o 6*3 

Ash 07 07 

The following summary of a large number of analyses 
shows that the composition of buffalo's milk may be 
stated as under : 

1. Specific gravity . . io'27 to 10*35 

2. Total solids .. 13*82 ,, 22 '90 per cent. 

3. Fat 5'oo ,, ii-6o 

4. Solids not fat .. 8*82 ,, 11*30 

5. Lactose .. .. 4 03 ,, 5*25 

6. Ash .. .. 075 ,, o*8o 



If 



7. Water .. .. 77*1 ,, 86- 18 



11 



Milk, to be even reasonably safe, should not show 
more than half a million micro-organisms of the coli 
group present in the tenth of a cubic centimetre. 

Centrifugalized Sediment, — Only a few streptococci 
should be present, and pus cells should be absent. 

Chemical and bacteriological standards may be set 

5 



72 AIDS TO TROPICAL HYGIENE 

rating the subpericarpal layers from the rice, deprives it 
of water-soluble B vitamin, and is the cause of beri-beri. 
Rice is not adapted to be an exclusive diet, but should 
be eaten along with other substances rich in protein 
elements, such as eggs, cheese, or milk. Even as 
regards carbohydrates, it would require about i pound 
3 ounces of rice to furnish the daily needs of an active 
man. This would entail the consumption of about 
5 pounds of cooked rice daily. 

Group II. : The Pulses. — Lentils, such as the various 
kinds of ^* dal," are similar in composition to, but richer 
in phosphates than, peas and beans, and contain less 
sulphur. 

The group is rich in protein — chiefly legumen, a 
substance allied to the casein of cheese. They are 
also rich in carbohydrates. Salts are fairly abundant, 
but phosphates are less so than in cereals. Like wheat, 
the seeds are weak in fat, and therefore require mixture 
with fats and carbohydrates to form a complete diet. 
Gram and ghee with potatoes is an example of a com- 
plete diet. 

A mistake is very often made, chiefly by Europeans, 
in taking leguminous seeds as a vegetable with meat. 
Dal and similar pulses should be used as a substitute 
for meat, and are best combined with rice, which we 
have already seen to be deficient in proteins. 

Group III. : The Roots and Tubers. — These consist 
chiefly of carbohydrates, mostly in the form of starch, 
and very little other food material. 

Potatoes. — This tuber consists of starch, sugar, and a 
trace of protein. When well cooked it is easily diges- 
tible. The juice of the potato is rich in water-solable 
C vitamin. 

Beetroot. — Beetroot, when young, is of some value as 
a food, on account of the sugar it contains. 

Carrots and parsnips are of rather less value than 
beetroot. 
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most Oriental sentiment, is well adapted to the tropics, 
as it is rapid and efEectual. 

The favourite method of Eastern criminals of dis- 
posing of the bodies of their victims is to throw them 
down a well — preferably, of course, one not in use. 
Dead bodies of animals are frequently disposed of in 
the same way, but more often they are deposited on the 
village refuse-heap, producing one of the most offensive 
of many insanitary abominations to be seen in the 
vicinity of tropical towns. 



I40 AIDS TO TROPICAL HYGIENE 

the fly may be attracted into the upper part of the trap 
and remain there. Traps may be baited with jam, 
marmalade, milk and sugar, cheese and sugar, vinegai', 
bread and sugar, rum and treacle, or chicken's entrails. 
It is well to vary the bait and position of the trap from 
time to time. The catch may be destroyed by means of 
heat or a poison bait (sodium arsenite). 

Fly-traps should be placed on the sunny side of a 
cookhouse and sheltered from the wind. 

Many kinds of traps have been invented, varying in 
size from the small balloon trap to the large Balfour 
trap, but all depend upon the same fundamental prin- 
ciples for success. 

4. Poisons. — For general use the best poison is 
formalin. 

Formalin ... ... ... jounce. 

oU^ar ... ... ... ^ II 

Lime water ... ... ... J pint. 

VV c*lC?I^ ••• »«• ••• 2 If 

The mixture is placed in saucers around the room 
with an island of bread upon which the flies may alight. 
All other liquid must be rigorously excluded. 

5. Fly-sprays can be used with success where flies 
congregate in the evening. Army fly-spray (diluted 
I to 20 in water) is useful. 

Spraying with pyrethrum powder in methylated spirit 
is best done in the evening. 

If there is no filth, there will be no flies. 

Group C. 

This group includes : (i) Tabanidse ; (2) Glossinze. 

Tabanidse. — Majority of blood-sucking Diptera belong 
to this famil3\ 

Appearattce. ^Generally rather large, flat-bodied flies, 
with broad head and eyes coloured with green or purple 
bands or spots. Antennae point straight ahead, rather 
variable in shape. Coloration sombre. Wings tectiform, 
banded, and notched. 
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Breed mostly in mud at edges of streams and ponds. 
Development requires about two months, often longer. 

Brues and Sheppard associate Tabanus with Stomoxys 
as vectors of epidemic poliomyelitis. 

Glossinse — Appearance, — Brownish colour, 7 to 12 
millimetres long. Wings close like scissors ; venation 
characteristic. 

Hard chitinous proboscis ensheathed in palpi ; has 
onion -shaped bulb. 

Arista is a fine bristle-shaped process feathered on 
upper side only. 

The female produces a single yellowish larva at a 
time, which is retained and nourished within the oviduct 
of the mother until full-grown, and on being extruded 
at once crawls away, and turns into a pupa as soon as it 
finds a suitable hiding-place. The pupa is dark brown, 
with a pair of prominent granular protuberances at the 
posterior extremity. 

Glossina palpalis is the chief carrier of the Trypano- 
soma gambiense, the cause of sleeping sickness. 

THE HEMIPTERA. 

The only family of hygienic interest is the Acanthiadae 
(Cimicidae), which includes the genus Cimex or bed-bug. 
Two varieties attack man — viz. : 

1. Cimex (Acanthia) lectularius (common bug of 
northern latitudes). 

2. C. rotundatus (bug of the tropics). 
Appearance, — The body is soft, oval, about I inch in 

length, of a reddish-brown colour, and covered with a 
little hair. 

Eggs. — The eggs are laid in crevices or cracks in the 
floor or furniture in batches of twelve to fifty. They 
are beautifully shaped and sculptured, and the young 
escape by a round door at one end about five to ten 
days after they are laid. 
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is dangerous. SO2 is the most generally applicable and 
least dangerous gas. Can be generated by Clayton's 
apparatus. 

(6) Vimscs* — These are now generally discredited. 

(c) Drugs, — There is no poison in existence which 
will kill rats only (Rabinger). The following are the 
desiderata for a good rat poison : ( i) Relatively harmless 
to domestic animals. (2) Cheap and readily procurable. 

(3) Reasonably small doses must kill for certain. 

(4) Tasteless. (5) Easy to handle and readily mixed 
with a bait. (6) Keep well and retain its toxicity. 

Only two agents need be considered — viz., barium 
carbonate and squills. Barium carbonate (BaC03) and 
red squills {Scilla maritima) are largely used, but neither 
is ideal. The former satisfies (2) and (6) of the above 
desiderata, but is more toxic to other animals than is 
sometimes recognized. 

Extract of squills is less toxic, but rapidly deteriorates. 
It keeps better if heated, and is best used as paste on 
moist bread, biscuit, or cheese. 
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diameter. A central dot — the karyosome — may fre- 
quently be seen. 

There is a precystic stage, in which the Amoebie 
decrease in size (minuta). 

There is also a cystic stage, the cysts being from 
7 /t to 20 /i in diameter, with nuclei varying in number 
from one to four. The nuclei are not easy to make out 
in healthy cysts, but can be readily seen in those that 
are degenerating. 

In salt solution cysts appear as round or oval bodies, 
with a cyst wall which is thin, colourless, and has a 
double contour. 

In preparations stained with iodine the cysts are of a 
yellowish colour, the nucleus showing as a beaded ring 
with a central dot — the karyosome. Ill-defined brownish 
patches of glycogen -may be visible. 

The precystic and cystic stages are found in carriers, 
also in cases of amoebic diarrhoea, and in cases under 
treatment. 

The precystic stage is most likely to give rise to 
difficulty ; there is Httle or no movement, ectoplasm 
and endoplasm are not sharply defined, and there are 
no red blood-corpuscles included. 

Entamoeba histolytica has to be carefully distinguished 
from other organisms, cells, etc., occurring in faeces. 

(a) Other Amoebae — e.g.j Entamoeba coliy Blastocystis 
hominisj Endolimax nana. 

(b) Degenerate forms of the flagellate Trichomonas 
and cysts of Lambiia. 

(t) Epithelial and endothelial cells. 

Entamoeba coli—{i) Active Forms, — Ectoplasm very 
scanty; endoplasm contains bacteria, yeast cells, etc., 
but no red cells ; vacuoles are common ; nucleus clearly 
visible as a beaded ring ; movement slight or absent 

(2) Precystic Forms. — Usually larger than those of 
Entamoeba histolytica. 

(3) Cys/i. —Larger than Entamoeba histolytica (10 /i to 
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Malignant tertian malaria is of much more serious 
importance. The pyrexia is often of an irregular and 
remittent type, and owing to the fact that schizogony 
of the parasites takes place chiefly in the brain and 
other organs, blocking of capillaries may occur and 
give rise to dangerous symptoms. The cerebral form 
of malaria, in which the capillaries of the brain are 
blocked with masses of dividing schizonts, is extremely 
fatal ; coma sets in, and in the absence of proper 
treatment death results. Haemorrhagic, dysenteric, 
choleraic, and pneumonic forms also occur, and are 
often fatal. In cases which escape these extreme 
symptoms, severe wasting and anaemia gradually de- 
velop, and a state of " cachexia " results. 

Diagnosis. — The three cardinal points in the diagnosis 
of malaria are — (i) demonstration of the parasites in 
the peripheral blood, (2) periodicity of the fever, and 
(3) amenability to treatment by quinine. Of these the 
first is the most direct and satisfactory, but cases occur 
— especially in the malignant tertian variety — in which 
repeated examination of the blood fails to reveal para- 
sites. In such cases, however, a relative increase in 
the large mononuclear leucocytes points definitely to a 
protozoal rather than a bacterial infection, and is of 
great assistance. 

Periodicity of the febrile attacks, if clearly defined, is 
usually diagnostic. 

In the absence of parasites and periodicity in a 
doubtful case it is unjustifiable to withhold quinine, 
which should be given by the mouth or, in the presence 
of serious symptoms, intravenously. 

Proper doses of quinine will always arrest the fever — 
in benign tertian cases usually in three days or less, and 
in malignant cases in about five days. 

The possibility of the infection being a mixed one 
should be kept in mind. In all cases of malaria blood- 
films should be taken on the twelfth or fourteenth day 
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after the first onset of fever, as crescents are always to 
be found in malignant tertian cases at that time, whether 
fever is present or not, and whether treatment by 
quinine has been practised or not. By following this 
as a routine measure in all doubtful cases the diagnosis 
can often be definitely established. 

MALARIAL PARASITES IN THE BLOOD. 







Type of Fever, 




Benij^ 
Tertian. 


Quartan 
Tertian. 


Malignant 
Tertian. 


Name of parasite 
Size of red cell . . 
Colour of red cell 
Shape of red cell 

Degenerative 
changes in red 
cell 

Movements 
Melanin . . 
Rosette . . 

Gametocytes 
Schizogony 

Effect of quinine 


Plasmodium 

vivax 

Always enlarged 

Pale, and stains 
paler 

Frequently dis- 
torted 

"Schuffner's 
dots"; defene- 
ration of the 
cell iq all forms 
except young 
rings 

Amoeboid move- 
ments very 
active (vivax) 

Light coloured 
(yellow) 

18 to 24 spores 

Spherical 

Period of de- 
velopment, 48 
hours 

Disease yields 
readily to quin- 
ine 


Plastnodium 

malaria 
Not enlarged 

Not paler 

Parasite eventu- 
ally fills cell, 
but does not 
distend it 

No "SchflflFner's 
dots"; red cell 
almost normal 

Movements 
sluggish 

Almost black 
8 to 12 spores 

Spherical 

Period of de- 
velopment, 72 
hours 

Yields readily to 
quinine 


falciparum 

Cell smaller and 

often crenated 

Darker; " brassy 

bodies*' 
Rosette often 
fills only half 
the red cell 

Maurer's dots 
(coarse) 

Abundant ; dark 
mass (internal 
organs only) 

16 to 18 spores, 
often more (in- 
ternal organs 
only) 

Crescentic, then 
spherical 

Period of de- 
velopment ir- 
regular (24 to 
48 hours) 

More resistant to 
quinine 
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Qlasa rV. — Infusoria. 

Only one organism belonging to this class requires 
mention — viz., Balaniidium colt, which occasionally 
causes dysenteric symptoms. 

It is oval, 0*05 to o'l millimetre in length, with a 
bean-shaped macronucleus and a rounded micro- 
nucleus. It is covered with cilia ; these are arranged 
in parallel rows, giving it a striated appearance. 

This organism is constantly found in the rectum of 
pigs. It has a cystic stage, and the cysts are liable to 
be swallowed by man. 
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being valuable for lighting purposes, natives are apt to 
misapply its use. 

Three gallons of the mixture of crude petroleum 
and kerosene should be used for every 10,000 square 
yards. 

(ii.) CresoL — In Macedonia in 191 5- 19 18 the British 
found cresol (i in 80,000) preferable to petroleum as a 
larvicide. Its superiority is due to its forming an emul- 
sion with the water, and thus not being affected by 
winds, and it is lethal to larvae in doses non-poisonous to 
cattle. It also impedes or destroys the growth of algae, 
the natural foodstuffs of the larvae. 

Mayne found cresol (i part in 10,000,000) killed Culex 
larvae within twelve hours under laboratory conditions. 
In practice all work was done with dilutions between 
I in 50,000 and i in 100,000. 

Where cresol solution was used for brushing down 
canalized water-courses, stronger dilutions were em- 
ployed, and enough cresol used to ^ve a faint milky or 
opalescent tinge to the water, with, in my experience, 
eminently successful larvicide results. 

In drinking water cresol in a strength of i in 20,000 
(much stronger than was usually employed) was practi- 
cally tasteless, and, of course, harmless to men and 
animals. 

(iii.) Sanitas-Okol. — Where there is no danger of poison- 
ing men and animals, Sanitas-Okol (i in 10,000) may be 
used. 

In the case of canals in which the flow is cut o£F 
periodically the larvicide should be applied after each 
flow of water. 

(b) Natural or Biological Larvicides. — ^The natural 
enemies of the mosquito larvae are fish, frogs, dragon- 
fly larvae, and the larvae of water-beetles. 

(i.) Fish. — Small fish, such as "millions," have a 
reputation as destroyers of larvae which they do not 
altogether deserve. Larvae are frequently seen in the 
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(c) Solid Disinfectants. — 

(i.) Lime. 

(ii.) Bleaching powder. 
(iiL) Soap. 

(i.) Lime, — Freshly burnt lime is a cheap and useful 
germicide. It must be used fresh, for if stored for any 
length of time it is converted by the action of the air 
into calcium carbonate, which has no gennicidal pro- 
perties. Mixed with 4 parts of water it is a useful 
disinfectant of excreta and grossly infected material 
bulk for bulk. As " whitewash " it is stated by some 
authorities to destroy all germs, except those of anthrax 
and tuberculosis. Prior to the application of white- 
wash the surface should be well scraped to remove 
bacterial life, rather than bury it under a layer of even 
germicidal lime wash. 

(ii.) Bleaching Powder. — Bleaching powder is a 
powerful disinfectant when fresh. It consists of lime 
saturated with chlorine, and, according to the British 
Pharmacopoeia, should contain at least 30 per cent, free 
chlorine. It is very useful when fresh as a water 
sterilizer, and for surgical purposes in the form d 
eusol. Eusol, if not made with reliable bleaching 
powder, may be worse than useless as a germ d^ 
terrent. 

Eupad is the name given to a powder consisting of 
equal weights of finely ground bleaching pK>wder and 
powdered boric acid well mixed. It ought to be kept 
in well-stoppered bottles and not exposed to light ; it 
is not toxic, and is harmless to tissues. 

Eusol is a solution of free hypochlorous acid prepared 
by treating Eupad with water. 

It is prepared as follows : 25 grammes of Kupad arc 
shaken with i litre of water, allowed to stand for a few 
hows, then filtered through cVolh or filter-paper. 
Chloride of lime was loimexVj \«c^^V3 tq\vqs«^^&i 
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APPENDIX I 

METEOBOLOGT 

Meteorology is the science which has for its ob- 
ject the observation and interpretation of atmospheric 
phenomena. 

The phenomena which concern the tropical hygienist 
are : 

1. Temperature. 

2. Atmospheric humidity. 

3. Rainfall. 

4. Atmospheric pressure. 

5. Winds. 

I. Temperature.— Temperature is recorded by ther- 
mometers, and the varieties with which the health officer 
is concerned are : (i) The ordinary, (2) the maximum, 
and (3) the minimum. 

(i) The Ordinary Thermometer. — This instrument is 
too well known to require any description. 

(2) The Maximum Thermometer. — The best variety is 
Negretti and Zambra's, as it is less liable to get out 
of order than Phillips's thermometer. 

Registration is effected by the mercurial column itself 
in the following manner : The bore of the thermometer 
tube is reduced in section close to the bulb in such a 
way that, whilst the expansion of the mercury is suffi- 
cient to force the liquid past the obstruction, the cohesion 
of the metal is insufficient to draw it back again when 
the temperature falls. 

If the instrument be set so as to agree with an ordinary 
thermometer, and be examined after a time, when the 
temperature has risen above that which was prevailing 
when the setting took place, the amount of mercury in 
the tube above the contraction will represent the precise 
amount of mercury forced past the contraction when 
the temperature was the highest, and thus will measure 
the temperature. The thermometer should be slightly 
inclined, bulb downwards, before reading, so as to let 
tht^ separate portion of the column flow gently back to 
(he contraction. 
Ill order to set this IhermomvileY , W s\vov\^ >a*i VvfcW 

22S 
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(2) The Aneroid Barometer. — For ordinary use in the 
tropics these are in great favour on account of their 
convenient size and portability. 

In the aneroid atmospheric pressure is measured by 
its efifect in altering the shape of a small hermetically 
sealed metallic box from which almost all the air has 
been withdrawn, and 'which is kept from collapsing by 
a spring. The top of the box is corrugated. 

When the atmospheric pressure rises above the amount 
which was recorded when the instrument was made, the 
top is forced inwards, and, vice versa, when pressure 
falls below that amount the top is pushed outwards by 
the spring. These motions are transferred by a system 
of levers and springs to a hand which moves on a dial 
like that of a wheel barometer. 

It is at once evident that the instrument must be 
graduated experimentally, as it cannot measure pressure 
absolutely, but affords indications relatively to a mer- 
curial barometer (its sensibility depending, infer alia, on 
the quality of the metal of which the box is made). 

The principle of the metallic (Bourdon's) barometer, 
is somewhat similar to that of the aneroid. 

Aneroids are very sensitive, but, unfortunately, they 
do not preserve their accuracy. If a table of corrections 
be determined for an aneroid, it will be found that after 
a time it has undergone some change, and that the 
values of the corrections will require alteration, so 
that recomparison with a standard barometer will be 
necessary. In every case of such comparison the 
readings of the mercurial barometer should be reduced 
to 32^ 

A most serious objection to the scientific utility of 
these instruments is their liability to injury owing to 
rust or to the alteration of force in the springs used for 
their construction. 

For concerted observations accurate mercurial baro- 
meters are indispensable. 

In ascending altitudes the instrument is very useful ; 
all that has to be done is to take the barometric reading 
at the bottom of the hill or mountain, and deduct from 
it the reading at the desired altitude. The difference, 
ignoring decimal points, multiplied by nine, will ^ive 
approximately the height in feel. 
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Example : 

Reading at start 31*00 

Reading at desired height 28*00 

300x9 = 2,700 feet. 

5. Winds. — Winds, as we have seen, play an im- 
portant part in the determination of climate, so that 
their study holds an important place in meteorological 
observations. 

Their velocity and pressure is measured by anemo- 
meters. 

Robinson's anemometer is the only one in general use. 

It consists of four bars rotating horizontally round an 
axis connected by a mechanical contrivance with several 
recording dials. Each bar has fitted at right angles to 
its extremity a small cup. 

The wind impinges on the cups at the end of the bars, 
and causes the apparatus to revolve round the axis. 

The speed has a direct relation to the size of the cups 
and the velocity of the wind. In Negretti's latest instru- 
ment it is self-recording. 

The position selected for the instrument should always 
be one which will secure the fullest exposure to wind 
from all quarters. 
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noxys calcitrans, Linn, (the Stable- Fly). 



it over \ inch ; broader and more thickset than (i) or 
irkish grey ; thorax marked with four conspicuous, 
(itudinal stripes ; abdomen spotted clove brown, 
:e(>us buff patches, the spots usually more conspicu- 
space between eyes, male one-quarter, in female 
third, total width of head ; proboscis black and 
ting horizontally in front of head, znsiblejrom above : 
ongitudinal vein in winjs^ somewhat bent up, but not 
}ly as in (i). Termination distinctly separated from 
n above it. Swarms in cowsheds. Common about 
stables, and also on fences and gates in pasture- 
ig fly ; both sexes suck blood, attack human beings 
es and cattle, and inflict a painful bite. 



n length ; elongate, resembling banana in shape ; 
y straight, other curved, with a broad deep groove 
Je ; laid in small masses in accumulations of moist 
I vegetable matter (grass mowings, horse-droppings, 
iiperature of about 70° F. hatches in .two or three 



colour and general appearance to the larva of (i) ; 
by the plates on posterior end of body, bearing 
Krtures, being much smaller and circular (instead of 
ach plate being straight), and from four to six times 
ith the opening straight instead of sinuous. Length 
/n just under l^ inch. 

conditions this stage lasts from fourteen to twenty- 



;stnut brown ; barrel-shaped, cylindrical, front end 
ited ; precisely similar in general appearance to pupa 
be distinguished by si;:e of, and distance between, 
ratory plates of larva, which are still visible ; normal 
ess than \ inch. Stages last from nine to thirteen 



;s, No. 5. 

[Behvi-en pages 234 and 235. 
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A car us scabiei, 151 

Acclimatization, 16 

Action of disinfectants, 200 

Aerated waters, 78 

Apiculture and drainage, 187 

Air, bacteria in, 21 
constituents of, 18 
foul inhalation of, 19 
Nature's agents for puri- 
fying, 26 
sources of impurity, 18 
space, amount necessary, 24 
\ Alcohol, action of, 74 

Altitude, 12 

Amoebic dysentery, 159, 220 

Anaemia, mfantile splenic, 163 

Anderson's revolving purifier, 45 

Aneroid barometer, 233 

Animal food products, 64 
parasites, 158 

Animals subject to malaria, 175 

Annual rainfall, 7 

Anophelinae, destruction of, 182 
types of, 126 

Anoptera, 143 

Antiseptics, 199 

Arachnida, 150 

Ar^asinae, 153 

Artificial means of supplying 
air, 29 

Atmospheric pressure, 232 

B 

Babies' clothing, 86 

Bacteria in air, 21 

Bacterial diseases, 120 
Balantidium coli, 1/9 
Bamber oil, 180 



Barometer, aneroid, 233 

mercurial, 232 
Barometric pressure, 6 
Baths and swimming pools, 50 
Bedding, disinfection of, 213 
Belt, cholera, 84 

Equatorial, 3 

Monsoon, 3 

trade wind, 3 
Biological treatment, sewage, 
1 10 

Biiine parts, mosquito, 179 
Bleachmlc powder, 46 
Blood, 14 

Blue violet rays, 10 
Body temperature. 13 
Boikriocephalus latus, 173 
Brigades, mosquito, 184 
Burial, 114 
Butter, 68 



Calms, 6 

Cemeteries, inspection of, 117 

position of, 116 

soil, 116 

space required, 1 16 
Cestoda, 173 

Characteristics of flies, 234 
Cheese, 67 
Chiron omidae, 133 
Chig^er flea, 148 
Chlorine, 46 

Chronic skin irritation, 1 1 
Cimex, 141 
Circulation, 13 
Gimates, i 

mountain, ^ 
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Clothine'^ mosquito proofs 1 79 

of cables, 86 

of children, 86 
Coagulant filters, 44 
Cocoa and coffee, jy 
Combustion, products of, 20 
Conservancy, loi 
Constipation, 14 
Consfituents of air, 18 
Construction, tropical dwell- 
ing, 92 
Cooking, objects of, 78 

utensils, 214 
Cooling of rooms, 98 
Corpses, exposure of, i iS 
Cost of incineration, 1 10 
Cremation, 117 
Cresol, 186, 211 
Crude petroleum, 216 
Culicidae, 123 
Culicifuges, 179 
Cutaneous system, 13 
Cyclones, 3 

D 

Dangers of impure air, 29 
Dead, disposal of, 114 

exposure of, 1 18 
Decomposition, products of, 20 
Demoaex folliculorum, 152 
Destruction of insects, 215 

of rats, 156 
Diagnosis of malaria, 1 70 
Dietaries, 58 
Diets, mixed, 63 
Difference of temperature, foul 

and pure air, 29 
Digestion, 14 

Disease caused by food, 79 
Diseases, bacterial, 120 

epidemiological table of, 2 iS 

protozoal, 121 

spirochetal, 165 

Weil's, 166 
Disinfectants, action of, 200 

chemical, 207 

classes of, 199 

liquid, 209 

physicsd, 202, 216 
solid f 212 
<winfection-«-bedding, clothing, 

^'3 



Disinfection by heat, 202 

of rooms, 214 

of schools, 215 

of vehicles, 215 
Disinfectors, Serbian barrel, 207 

steam, 205 

thresh, 206 

Washington Lyon, 206 
Disposal of excreta, loi, 104, 105 

of fluids, 108 

of refuse, 91, loi, 112 
Distilled water, 38 
"Dots, Schuffner," 171 
Drainage and agriculture, 187 
Dust, household, 20 

storms, 8 
Dwellings, tropical, 92 
Dysentery, amoebic, 159, 220 



Echinococcus hominis, 173 
Effect of cyclones, 8 
Effects, physiological, of tropi- 
cal residence, 13 

of sunlight^ 9 
Emulsion, kerosene oil, 185 
EntanuBba coli^ 160 

histolytica, 161 
Epidemioloey di malaria, 196 
Equatorial belt, 3 
Excreta^ disposal of, loi 
Exposure of corpses, 118 
Extermination ot sand-flies, 133 



Feeding utensils, disinfection 

of, 214 
Fen district malaria, 1 76 
Fever, relapsing, 166 
Filters, coagulant, 44 
Filtration of water, chemical, 46 

public, 43 
Fire, disinfection by, 202 
Fleas, 146 

Fleas, sand, or chigger, 148 
Flies, distinctive characters of, 

2^4 
Fluids, disposal of^ 108 
Y\^ \iTeed\Tv^, preventive 
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Fly sprays, 140 
Food and feedings, 52 
Food products, animal, 64 

tropical vegetable, 68 
Foods, vegetable, 68 
Foodstuffs, varieties of, 52 
Formaldehyde, 207 
Foul air, inhalation of, 23 

and pure air, difference of 
temperature, 29 
Fuel for incinerators, 107 

sheds, 108 



Generative organs, 15 
Glossinae, 140 
Ground trenching, 102 

waters % ^ 
Growth, effects of, in tropics, 15 

H 

Healthy tropical dwelling, 92 
Heat, disinfection by, 202 
Hemiptera, the, 141 
Hexapoda, insects or, 120 
Household dust, 20 

refuse, disposal of, 112 
Houses, sites and soils, 89 
Humidity and temperature, 5 

atmospheric, 230 ^ 

Hydrocyanic acid, disinfection 

by, 209 
Hymenoptera, the, 122 

I 
Ice, 51 

Impurity, sources of, in air, 18 
Incmeration, 105 

conditions for proper, 106 

cost of, 1 10 

supervision, 107 
Incinerators, design, 106 

fuel for, 107 
Infantile splenic anaemia, 163 
Infective jaundice, 166 
Influences of malaria, 174 
Infusoria, 172 
Inhalation of foul air, 19 

sras, 27 

Insecticides, 215 



Insects, destruction of, 215 
injurious, list of, 122 
or hexapoda, 122 

Irritation, chronic skin, 1 1 

Itch, 157 

Ixodidse, 153 

J 

Jaundice, infective (Weil's 
disease), 166 

K 

Kala-azar, 162 

Kerosene oil emulsion, 185 



Lamblia, 16^ 

Larvicides m prevention of 

malaria, 18^ 
Latrines, position of, 97 
Laundries in tropics, 88 
Laveran on malaria, 175 
Layerania malaria, 168 
Leishmaniasis, 162 
Lice, dissemination of, 144 

temperature suitable to, 145 
Lighting, acetylene, 100 

candles, 99 

coal g^s, 99 

electricity, 100 

oil, 99 

petrol, 100 
Lipoids, ^7 
Liquid disinfection, 209 

M 

Maize, 61 

Malaria, animals subject to, 1 75 

diagnosis of, 170 

Fen districts. 176 

influences of, 198 

prevention of, 177 

summary of conclu- 
sions, 197 
Mastigophora, 161 
Meals in tropics, 59 
Menstruation in tropics, 15 
Mercurial ba.towve.V»c ^ "x-x?. 
Metcoto\osg>i , 'i-v^ 
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Sanitation in urban and rural 

districts, 194 
Sarcopsyllina, 148 
Scabies, i^i 

Schools, disinfection of, 215 
"Schuffner's Dots," 171 
Seasons, 6 

Segreg-ation by screenings, 181 
Sewage, biological treatment 
of, no 

refuse, disposal of, 91 
Simuliidae, 131 
Siphonaptera, 146 
Sleeping sickness, 164 
Skies, tropical action of sleeping 

sickness, 164 
Skin, 16 

irritation, 11 
Soap, 211, 216 
Soil, 90 

Solid disinfectants, 211 
Sore, oriental, 163 
Spirochaetal diseases, 165 
Sporozoa, 167 
Sprays, fly, 140 
Springs, 34 

Steam disinfectors, 205 
Stoking of incinerators, 109 
Storms, 8 
Sunlight, tropical, 8 

effects of, 27 
Sun's rays, 10 

Supervision of incinerators, 107 
Sweepers, supremacy of, 109 
Swimming pools and baths. 

System, nervous, 14 
urinary, 15 



Tabanidae, 140 

Table, epidemiological, of 

diseases, 220 
Tanta solium, 173 
Tanks, septic, 1 10 
Tea, 77 

Temperature, body, 13 
and humidity, 5 
and lice, 145 
Thunderstorms, 8 
Ticks, 1^3 
Trade-wind belt, 3 



Trade 'winds, 6 
Treatment, sewage, no 
Trenches, shallow, 102 
Trenching ground, 102 
Treponemata, 167 
Trichomonas intestinalis, 165 
Tropical chimneys, 95 

climates, i 

construction, 92 

damp-proof courses, 94 

dwellings, 92 

floors, 96, 97 

food products, 64 

residence, effect of, 13 

roof, 95 

walls, 97 
Tropics, clothing in, 81 

disinfection m, 199 

laundry work in, 88 

neurasthepia in, 15 

water supply, 31 
Trypanosomiasis, 163 

U 

Ultra-violet rays, 10, 201 
Underclothing, value of, 82 
Underfeeding, 79 
Upland surface water, 34 
Urinary system, 15 
Utensils, 214 



Vacuum cleaning, 21 
Vascular modification, 1 1 
Vegetable food products, 68 

foods, 68 

and mixed diets, 63 
Vehicles, disinfection of, 215 
Ventilation of rooms, 98 
Vitamins, 53 

W 

Water, daily consumption of, 53 
distilled, 38 
filtration of, 43 
ground, 35 
ordinary surface, 34 
purification of, 41 
rain, 33 
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Water supply, 31 

upland surface, 34 
Waters, aerated, 78 

comparison of four different 
sources, 32 
Weil's disease, 166 
Wells, 35 



Wet system (of conservancy)^ 

104 
Windows, mosquito proofing, 96 
Winds, 6 

X 

Xenopsylla cheopis, 147 



fttlNTEO IS CiKKAT BRITAIN ¥OK \iKVV.\-\^W., "VV^tiKVA. MvVi tWk Vi 
BILLING AND SONS. l^lMlTtU, C.^3m>'FO^^ K>.^ ^SNK^^ 



LANE MEDICAL LIBRARY 



This book should be returned on or before 
the date last stamped below. 



l0M-4-4»-«S29O 



*L961 
B62 
1922 



Blackham, R. J. 

Aids to tropical hygiene. 



+ 



NAME 



DATE DUE 



-/ 




V 



